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Colonel Bobby D. Wagnon commands the 601st 
Tactical Control Group, Kapaun Air Station, Federal 
Republic of Germany. The 601st provides command 
and control support to the US Forces in Europe and 
NATO. Three tactical control squadrons, six flights, 
two air support radar teams and one fixed radar 
squadron are under his command. 

Colonel Wagnon’s flying career began in 1960 asa 
Radar Intercept Officer at James Connally AFB, 
Texas, where he was a student and later an F-89J 
instructor with the Air Training Command. He then 
attended the USAF Weapons Controller School at 
Tyndall AFB, Florida. In those days, he believed that 
“it was the quickest route for a navigator to obtain a 
command job.” As a Weapons Controller, he 
achieved the ADC expert skill level, was selected for 
the William Tell Competition, and held key jobs 
including Chief, Radar Stan/Eval in an EC-121 


Airborne Early Warning and Control Squadron and 
Operations Officer of a ground radar site. Following 
the EC-121 tour, he served as a Radar Intercept 
Officer Flight Commander for the 444th Fighter 
Interceptor Squadron, flying F-101Bs_ from 
Charleston AFB, South Carolina. 

During 1969-1970, he served in Southeast Asia 
with the 553d Reconnaissance Wing, Korat RTAFB, 
Thailand, where he logged over 858 combat hours 
in the EC-121R. 

Between 1971 and 1975, Colonel Wagnon was 
assigned to the 60l1st Tactical Control Wing 
(USAFE) where he was Chief, Wing Plans, followed 
by Chief, Stan/Eval. In addition, he commanded the 
601st Tactical Control Squadron, a 407L Control 
Reporting Center. This unit was nominated for the 
CINCUSAFE Commander's Trophy under his 
command. 

Colonel Wagnon spent 1976-1978 in the newly 
formed 552d Airborne Warning and Control (AWAC) 
Wing, Tinker AFB, Oklahoma, as Chief, Weapons 
and Tactics, and Deputy Commander of the 964 
AWAC Squadron. 

In 1979, he served as a MAJCOM Director on the 
TAC/DCS Operations staff. in this capacity, Colonel 
Wagnon headed the Airborne Warning and Control 
Systems Directorate at Headquarters Tactical Air 
Command. His directorate was the TAC operational 
staff manager for the E-3A AWACS, EC-130E 
ABCCC, EC-135K TDCA and EC-135P CINCLANT 
ABNCP. 

A below-the-zone colonel, he holds a master’s 
degree from Troy State University. He is also a 
graduate of Squadron Officer School, the Armed 
Forces Staff College, and a distinguished graduate 
of the Air War College. While at the Air War College, 
his article, “Communication, the Key Element to 
Prisoner of War Survival,” was published in the Air 
University Review magazine and was selected for 
the Outstanding Article Award. 

He has been a career advisor in the Weapons 
Controller field for many years. After 19 years in 
Command and Control, Colonel Wagnon_ is 
convinced that “the Weapons Controller is the key 
player in today’s demanding C3 triangle.” 

A Master Navigator with over 5,000 hours flying 
time, Colonel Wagnon also wears the Master 
Weapons Controller Badge and has_ also 
accumulated over 5,000 intercepts. 

His decorations include the Distinguished Flying 
Cross, the Meritorious Service Medal with one Oak 
Leaf Cluster, the Air Medal with one Oak Leaf 
Cluster, the Air Force Commendation Medal with 
three Oak Leaf Clusters, three Outstanding Unit 
Awards, and the Combat Readiness Medal with one 
Oak Leaf Cluster. 





MEET YOUR NEW EDITOR: Captain Walter W. 
Woodruff is a 1972 graduate of North Carolina 
State University, where he majored in Aerospace 
Engineering. Commissioned through the ROTC 
program, he entered UNT in July 1972, and 
graduated in March 1973. After UNT, he was 
assigned to the 314th Tactical Airlift Wing at 
Little Rock AFB, Arkansas, and spent the next 
four years flying C-130s in various deployments 
and exercises throughout the world. In March 
1977, he became an instructor in the C-130 
upgrade program at Little Rock, and in August 
1978, he came to Mather AFB as a UNT 
instructor. Immediately prior to becoming Editor 
of THE NAVIGATOR, he was the Executive 
Officer of the 450th Flying Training Squadron. 
Captain Woodruff is a senior navigator with 2,600 
flying hours, and for the past several years, he 
has written a weekly newspaper column about 
aviation. 


It’s a great honor to be named Editor of THE 
NAVIGATOR. I’vecome to realize what a wealth 
of writing talent and operational experience 
exists among our readers. As you look through 
this issue, you’ll notice a wide variety of articles— 
navigators at Test Pilot School, celestial 
techniques, SAC staff duty, a retrospective look at 
a classic aircraft, and much more. All were 
researched, written, and submitted by YOU, the 
readers. This is your magazine, and your 
excellent contributions have enabled THE 
NAVIGATOR to become the widely respected 
publication it is today. I’d like to encourage your 
continued support to maintain our present high 
quality. If you have a terrific assignment, new 
ideas on navigational techniques, procedures or 
equipment, tips on career progression, or other 
interesting topics, pick up a pen and get your 
ideas down. Our authors range in rank from 
lieutenant to general, and come from active duty, 
retired, other services and the civilian world. 
Subjects, as you can see from this issue, cover the 
entire spectrum of navigation, career 
development, flying, and professionalism. If you 
have questions, comments, or ideas, please 
contact me at THE NAVIGATOR, 323 
FTW/DOTN, Mather AFB, CA 95655, phone 


(916) 364-2138 or AUTOVON 828-2138. <i> 





HOW TO OBTAIN THE NAVIGATOR MAGAZINE 


Published triannually, THE NAVIGATOR (Air Force Publication 50-3) can be obtained through 
administrative channels. Have your Customer Account Representative (CAR) submit an AF Form 764a 
to the Publications Distribution Office (PDO) serving your organization. The authorized quantity is one 
copy per two navigators. Individual/private subscriptions can be obtained using the form at the bottom 
of the page. THE NAVIGATOR Magazine Office cannot initiate, control, or adjust the distribution of the 
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Re RES Our cover depicts the variety of activities that are in 
store . for, navigators attending the Flight Test 
Navigator Course at Edwards AFB. See page 5 for an in 
depth look at this challenging program 


Interested in a tour at. SAC headquarters? One very 


important deputate is highlighted beginning on page 
22 
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Captain David K. WRIGHT 
AMRAAM JSPO 
Eglin AFB, FL 


AT TEST PILOT SCHOOL 


Meet people in the Air Force know of the 
Test Pilot School at Edwards Air Force Base, 
California, but many navs probably are unaware 
of a similar program for navigators. The objective 
of this article is to inform navigators of the Flight 
Test Navigator Course available at the USAF 
Test Pilot School (TPS). The information provided 


is in—you guessed it—three sections: preparation, 
execution, and opportunity. The Preparation 
Section explains how to apply and then suggests 
ways to make your application more competitive. 
The Execution Section describes the academic 
and flying curriculum of the course, and the 


Opportunity Section shows some of _ the 


opportunities available after graduation. 


PREPARATION 


The application procedures and the minimum 
requirements are thoroughly explained in AFR 
53-19, and I will not repeat them here. The first 
step in applying is to meet the minimum 
requirements, which only means you may apply— 
it doesn’t mean you'll be accepted. Unfortunately, 
no regulations establish “acceptance” procedures, 
so you must determine what the acceptance 
requirements are. 

In determining acceptance requirements, look 
at the history. Table 1 shows the backgrounds of 
all the TPS navigator graduates. The information 
in Table 1 was current when the officers were 
accepted for the school. It shows that almost all 
navigator-carrying aircraft were represented, and 


that all but two navigators had over 1,000 hours. 
Also, all 13 graduates had a BS in a science or 
engineering field, and 10 of the 13 had master’s 
degrees. Notice in the last column that all but two 
had been in operational units, i.e., away from the 
academic world. I will expand on this “academic 


separation” 
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TABLE 1 


TPS Navs’ Backgrounds 


HOURS 


2000 


977 


1460 


1800 


1484 


1300 

760 
1050 
1300 


2200 


1100 


EDUCATION 


BS Physics 


BS USAFA 
MS Astro Engineering 


BS Engineering 
MS Aero Engineering 


BS Thermodynamics 

BS & MS Aero Engineering 

BS & MS Electrical Engineering 
BS USAFA 

MS Aero Engineering 

BS & MS Electrical Engineering 
BS & MS Aero Engineering 


BS Aero Engineering 


BS USAFA 
MS System Engineering 


BS Aero Engineering 
MS Propulsion 


BS & MS Aero Engineering 


in the last section of this article. 


ASSIGNMENT WHEN ACCEPTED 


UNT Instructor Navigator 


Weapon Systems Officer 


AFIT (Student) 


Weapon Systems Officer 


AFIT (Student) 


Radar Navigator 


ASTRA Officer 


Electronic Warfare Officer 
Fighter Weapons Instructor 
Reconnaissance Staff Officer 


Fighter Weapons Instructor 


UNT Instructor Navigator 


Radar Navigator 





This historical information suggests that if you 
are a 30-year-old captain navigator, with over 
1,000 flying hours, a BS and MS in an 
engineering or scientific field, and you have 
applied, your chances are good for selection to 
attend the Test Pilot School. 

















But, alas, don’t sell your house yet! These were 
not the only officers in their year group who met 
these requirements. So there must be more. 
Actually, four other things can make your 
application more competitive. The first is a 
personal visit to the Test Pilot School. This gives 
you a chance to look at the school, and it gives the 
school a chance to look at you. Remember, when 
you visit, the first impression may be the only 
impression. The second thing, and maybe the 
most important, to help your application is a 
letter of recommendation from a TPS graduate. 
This is important because the graduate knows 
what it takes to complete the course. The 
graduate’s opinion that you will be an asset 
carries a lot of clout. Obviously, a general 
graduate has more clout than a major graduate 
but, in this case, a major graduate may carry 
more clout than a general non-graduate. The third 
thing to help your application is your persistency. 
Some of the graduates shown in Table 1 had 
applications on file for as long as five years. A 
letter updating your application and a phone call 


or a visit just before a selection board meets is 
good judgment. The last thing that can help you 
is, of course, luck or being at the right place at the 
right time. At least one of the graduates in Table 1 
was an alternate standing by for a class opening. 
Less than two weeks prior to class starting, the 
primary selectee cancelled. 


EXECUTION 


A more appropriate heading might have been 
“the quest for the light at the end of the tunnel,” 
but “execution” was shorter. This section will 
describe as simply as possible the academic and 
flying curriculum of the Flight Test Navigators 
Course. I have chosen to describe the course 
chronologically, but first, let me try to paint the 
“big picture” of the course. 

Taught at the USAF Test Pilot School, 
Edwards AFB, California, the course is 46 weeks 
long and runs concurrently with the pilot and 
engineer courses. The academics for the three 
courses are identical, but the navigators and 
engineers fly less than the pilots. Two classes are 
taught each year and typically consist of 12 to 16 
pilots, 10 to 12 engineers, and 1 to 3 navigators. 
The curriculum is divided into three phases— 
performance, flying qualities, and systems. The 
basic concept of instruction is to learn the 
academics, learn the flight test techniques 
associated with these academics, perform those 
techniques in a flight test and then present the 
test findings. For example, the equations of 
motions of spinning aircraft are developed in the 
academics classes. The students are then taught 
how to enter, diagnose, and recover from the 
different spins. A spin test of the A-37 is 
completed, and the findings are presented in an 
oral and written report. All flying is in the 
mornings and academics are in the afternoons. 
Almost all the academics have end-of-course 
written exams. There are also comprehensive oral 
exams. 

Sounds easy, doesn’t it? Let’s step through the 
11 months chronologically and in more detail. 

The first day sets the stage. After a short 
welcome, you take two one-hour exams; calculus 
and thermodynamics. These exams are designed 
to let you know where you stand in these areas. 
They do not affect your class standings. The rest 
of the week is orientation, administration, and 
aircraft ground schools. 

The 2d through the 11th weeks are spent in the 
Performance Phase. A list of academic courses for 
this phase is shown in Table 2. 
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The class usually is divided into three or four 
groups for this phase: an A-37, an F-4, a T-38, 
and a KC-135 group. Each group conducts a 
performance test on its aircraft. (Examples of the 
type of information derived are similar to the data 
found in performance sections of aircraft tech 
orders.) The flight test techniques used in 
performance testing demand exactness, and 
navigators must demonstrate each technique and 
correctly critique it as flown by others. The 
navigators are taught to be aggressive airborne 
test directors and not just human tape recorders. 


TABLE 2 


Performance Phase Academics 


End-of-Course 
Exam 


Subsonic Aerodynamics 11 X 
Supersonic Aerodynamics ll X 
Pitot-Static Systems 7 
Takeoff and Landings 3 
Energy Concepts 6 
Propulsion 12 
Turn Performance 2 
Cruise Performance f 
Data Analysis 14 
Reduction to Standard Day 4 
Total 76 


Course Classroom Hours 


Flying time varies with the type aircraft you are 
assigned. The navigators maintain currency in 
all four aircraft. During this phase, most of your 
flying will be in your performance group’s type 
aircraft. At the end of the performance phase you 
will give written and oral reports presenting and 
defending your group’s findings. 

The 12th through the 27th week is the Flying 
Qualities Phase. A list of the academics in this 
phase is shown in Table 3. The types of 
information derived from flying qualities testing 
are aircraft stability, stall characteristics, and 
handling qualities. Again, the navigators are 
pushed to be the test directors. However, in this 
type testing, the flight crew is minimized; 
therefore, most of your test directing is done from 
a control room. Real time information is data 
linked to the control room from the aircraft. A 
radar directed long-range television camera 
provides real time visual information. Using the 
data linked parameters and the long range 
television, the navigators must quickly critique 
the flight test being performed. If the technique 
used was incorrect, a repeat must be requested. If 
data collection is taking too long, the navigator 
test director must delete the less important test 
points and salvage the essential information. 


TABLE 3 


Flying Qualities Phase Academics 


End-of-Course 
Exam 
Operational Math 13 X 
Equations of Motion ll X 
Longitudinal Static Stability 14 
& Maneuvering Flight 
MIL-F-8785B 
Post Stall/Spin 
Lateral-Directional Static 
Stability 
Dynamics 
Roll Coupling 
Engine Out 
Linear Control Systems 
Weight and Balance 
Aeroelasticity 
Dynamic Simulator 
Total ll 


Course Classroom Hours 


Flying time during this phase again depends on 
the type aircraft you are testing. For example, the 
navigators on the A-7 flying qualities test only 
flew in the chase aircraft and only on selected 
sorties, while the navigators on the KC-135 flying 
qualities test flew on every test mission. An oral 
report is also required for the Flying Qualities 
Phase. The mid-course comprehensive orals also 
occur during the last month of this phase. 

The 28th through the 46th week is spent in the 
Systems Phase. The academic courses for this 
phase are shown in Table 4. 


TABLE 4 


Systems Academics 


End-of-Course 
Exam 


Course Classroom Hours 


TEST MANAGEMENT 
Test Planning 
Aircraft Modifications 
System Safety 
Range Facilities 
Light Aircraft Testing 
Reliability & Maintainability 
All Weather Testing 
Systems Acquisition 


— 
on fwNhH Dh & 


SYSTEMS THEORY 
Human Factors 
Store Certification 
Radar 
Electronics 
Electro-Optics/Displays 
Inertial Navigation 
Braking & Anti-Skid 
Advanced Simulation 
Closed-Loop Handling Qualities 
Total 


wo 
Ble mr wm wom 
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The objective cf this phase is twofold. First, 
learn how to plan, manage, and report on a 
project; and second, learn how to test individual 
aircraft systems, i.e., inertial navigation systems, 
radars, electro-optical devices, brakes and anti- 
skid systems, simulators, etc. Navigators are 
more at home in this phase than the other two. 
They have used many of the same or similar 
systems during this career, but now must 
specifically understand how they work. The 
navigator’s operational experience is extremely 
valuable in systems testing. 

Besides being the most rewarding phase to the 
navigator, the Systems Phase is the most fun. 
One reason is that the school is almost over, but 
the main reason is the different aircraft systems 
the navigator gets to evaluate. Aircraft from all 
commands are flown to Edwards for these 
systems evaluations. Some of the aircraft 
evaluated in the past are shown in Table 5. 


TABLE 5 
Aircraft Previously Used for 
Systems Evaluations 


F-111 A-7 
FB-111 OV-1D 
F-4C/D/E/G T-39 
RF-4C T-43 
F-101 T-29 
F-106 0-2 
F-105 OV-10 


Flying time is probably the greatest during this 
phase, but again is determined by the type 
aircraft evaluated. Total flying time for the 
program (all three phases) averages 100 hours. 

About half way through the systems phase, you 
think you see the “light at the end of the tunnel” 
but you soon realize that light is actually the 
dreaded train known as the _ end-of-course 
comprehensive oral examination. This oral 
examination consists of a presentation and a 
question-and-answer period. The presentation is 
your evaluation of a problem that you received 
two hours prior to the oral. The question-and- 


answer period applies to the entire curriculum, 
from day one until the last hours. The orals are 
before several Test Pilot School instructors. 
Before the oral, they tell you it’s nothing to worry 
about, and I believe them now—mine is over. 

During the year, intertwined with the 
academics, the exams, the orals, the flying and 
the written reports, there are a few periods of 
relaxation known as field trips. There are usually 
five such trips, each designed for a specific 
purpose. Typical TPS field trips include visits to 
an aircraft carrier, visits to aircraft and 
equipment manufacturers, and _ simulator 
evaluations at various bases. 

Totally describing the 46 weeks of Test Pilot 
School is impossible. What I’ve discussed in no 
way indicates the total amount of work required. 
The question now is—is it worth it? 


OPPORTUNITY 


In the two previous sections, I’ve discussed how 
to prepare your application and I’ve painted a 
challenging picture of the curriculum. Now let’s 
look at graduation and follow-on assignments. 
Specifically, these three questions will be 
addressed: 

1. Were the navigators at a disadvantage due to 
their lack of recent academic experience? 

2. Where were the navigators assigned after 
graduation? 

3. Has graduation from the Test Pilot School 
opened any doors for the navigators? 

Many times navigators fail to apply for or 
attempt a job because they feel unqualified or that 
they could not “hack the program” academically. 
I’ve talked to many navigators who have not 
applied for Test Pilot School because they’ve been 
out of an academic environment so long they 
don’t feel qualified. To ease their fear, let’s look at 
the facts. Only 2 of the 13 navigator graduates 
came to the school directly from academic 
assignments. Thus, 11 of the 13 were probably 
just like you. How did they finish? Well, the exact 
class standings were not releasable, so my 
information was gathered from only those 
graduates I was able to contact. My information 
is therefore “at least” data. The facts: 

a. At least 4 of the 13 navigator graduates have 
been the top engineers (highest award for a non- 
pilot graduate). 

b. At least 4 of the remaining 9 navigator 
graduates have finished in the upper one-third of 
their class. 

c. No navigators have failed to complete the 
course. 
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Thus, the navigators have been able to 
overcome any disadvantage due to the lack of 
recent academics. 


TABLE 6 
Navigator Graduates First Assignments 


Number Assigned Base Unit 
7 Eglin AFB, FL 


5 Edwards AFB, CA 
1 Tyndall AFB, FL 


3246th Test Wing 
6512th Test Wing 
4750th Test Squadron 


Editor’s Note: Since this article was written, two 
more navigators have completed TPS. Both were 
assigned to the 4950th Test Wing at Wright- 
Patterson AFB, OH. 


The first assignments of the flight test 
navigator graduates are shown in Table 6. All 13 
graduates went to test jobs that involved flying 
and counted toward gate time. Since the Flight 
Test Navigator Course didn’t start until 1974, 
only 6 of the graduates have completed their 
three-year directed duty assignment and 7 are 
still at their original assignments. Of the 6 who 
have completed their directed duty tour, at least 2 
are still at their first assignment base, but have 
changed jobs (i.e., PCA), 1 is enroute to SR-71 
flight test at Palmdale and another is a shuttle 
astronaut. 

The follow-on assignments (i.e., the 
assignments following the three-year directed 
duty) are good indicators of some of the doors 
opened for the navigator TPS graduate. 
Obviously, the shuttle astronaut assignment 
caught your eye, so I’ll discuss that door first. 

Currently, 1 of the 13 navigator graduates has 
completed astronaut training. Four of the 
navigator TPS graduates applied to the 1979 
astronaut selection (of the remaining 9 graduates; 
1 was already an astronaut, 3 had not completed 
TPS and the other 5 did not apply for personal 
reasons). All four of these applicants made the 
preliminary selection list; however, none made 
the final selection. The astronaut door is therefore 
only partially opened. 

Other doors that may open after the directed 
duty are Combined Test Forces, Joint Test Force, 
and System Program Office jobs throughout 
Systems Command. 

The door back to operational flying is also open; 
actually, this seems like the largest door. There 
are two reasons for this—first, as we all know, 
there is a navigator shortage, and second, the 
navigator TPS graduate does not receive a special 


AFSC identifying the training. (Pilot TPS 
graduates are awarded a 2865 AFSC upon 
graduating.) Therefore, navigator graduates 
maintain their aircraft identifier and AFSC after 
graduation, and the same office at Military 
Personnel Center (MPC) that controlled them 
prior to TPS controls them after their direct duty 
tour. So, a navigator graduate of TPS stands a 
good chance of going back to operational flying 
(i.e, TAC, MAC, SAC, etc.) after his three year 
TPS directed duty tour. A 2875 AFSC has been 
proposed for navigator graduates but MPC has 
not yet approved it. 

If you have any questions about the school or 
the Flight Test Navigator Course, the Test Pilot 
School AUTOVON number is 350-3691. Give 
them a call—they will be happy to help. 


SUMMARY 


To be accepted to the Flight Test Navigator 
Course, you should: 

1. Use AFR 53-19 to apply. 

2. Visit the Test Pilot School. 

3. Get a letter of recommendation from a TPS 
graduate. 

4. Be persistent. 

The course is 46 weeks long and very 
demanding. The curriculum is divided into three 
phases—performance, flying qualities, and 
systems—each with its associated academics, 
flying, reporting, and exams. Even though the 
course is difficult, the end results can be exciting 
and rewarding. 

In closing: 

- If you ask a navigator graduate of TPS, “Was 
it worth it?” I think each would agree it was. 

- If you ask, “What was it like?” I think each 
would say, “Like drinking from a fire hose.” 

- And, if you ask, “Would you do it again?” I 
think each would ponder the question for a 
moment and then reply jokingly, “I’d rather slit 
my wrist!” 

Good luck. tre 


Capt Wright graduated from Auburn 
University in 1972 with a degree in 
Aerospace Engineering. 
Commissioned through ROTC, he 
completed UNT and was then 
assigned to the RF-4C at Bergstrom 
AFB. He served a tour at HQ TAC 
before completing TPS. Capt Wright 
presently is assigned to Eglin AFB. 
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THE INSTITGURBOFR NAVIGATION 
Superior Achievement Award 


Editor’s Note: The Institute of Navigation’s 
Superior Achievement Award was receritly 
presented to Captain Terry N. Mayer, 71st 
Aerospace Rescue and Recovery Squadron, 
Elmendorf AFB, for his outstanding performance 
as a practicing navigator during 1979. THE 
NAVIGATOR is proud to publish the following 
citation from the Institute. 


On 22 March 1979, Captain Terry N. Mayer, 
alert HC-130 navigator, was to begin a rescue 
mission that would task his navigational skills to 
their limits as well as test his knowledge of rescue 
operations in the harsh Alaskan wilderness. The 
crew was scrambled at 1610L to search for an 
overdue Cessna 206 with six adults and one 
infant aboard. The Cessna was missing while on 
a flight from Bethel to Toksook, Alaska, a remote 
area on the west coast of the state. The crew 


located the downed Cessna using electronic 
search procedures and soon learned that weather 
in the recovery area was extremely poor and had 


Capt Mayer receives the Superior Achievement Award 
from Dr P. K. Seidelmann, 1979-80 ION president. 


forced Civil Air Patrol aircraft and a ground 
party to abandon a visual search. Time was 
working against the rescue efforts. Freezing 
temperatures, deteriorating weather, darkness 
setting in, and the unknown condition of those on 
the Cessna made it imperative to get help to the 
crash site immediately. 

The HC-130 crew decided to attempt visual 
contact with the wreckage. Using maps with 
large detail, Captain Mayer pinpointed the exact 
position of the HC-130, the wreckage, and their 
positions relative to surrounding terrain and 
established altitudes that provided safe terrain 
clearance. With this initial information and 
constant updates from Captain Mayer, the 
aircraft commander descended to VFR conditions 
between cloud layers and flew several passes over 
the area trying to spot the downed aircraft. Two to 
three hundred foot ceilings with blowing snow 
prevented a_ sighting and, as darkness 
approached, the crew decided to seek additional 
help. 

Information from the Elmendorf Rescue 
Coordination Center (RCC) indicated that help 
might be obtained from personnel in the village of 
Newtok and that the crew should attempt contact 
with them. As information was coming over the 
radio, Captain Mayer, in addition to monitoring 
the present position and progress of the HC-130, 
was working up navigational information for a 
diversion to Newtok, an area with no 
navigational aids. With directions from Captain 
Mayer, the aircraft commander flew between 
cloud layers to the settlement where visual 
contact was established. Weather conditions 
remained poor and darkness rapidly approached. 
After VHF radio contact was established, the 
Eskimo village leader, who was unaware of the 
crash, agreed to form a snowmobile ground rescue 
party to try to reach the crash. A portable radio 
was dropped to the ground rescue party and 
instructions passed to them from Captain Mayer. 
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“The flares had been landing in the 
immediate vicinity of the crash.” 


Once the ground party was under way, Captain 
Mayer passed compass headings and distances to 
the team. He had little time to spare, as he was 
continually coordinating with RCC, passing 
information to the ground team, and updating the 
HC-130’s position and mission capabilities. Each 
moment seemed to increase the demands on his 
abilities. It was totally dark, and the chances of 
the ground party finding the site grew much 
worse. To guide the rescue party to the location, 
the HC-130 crew decided to drop parachute flares. 
Using Doppler wind information, Captain Mayer 
established a flare drop pattern at 4,000’ AGL for 
the aircraft commander. With no information 
available on dropping flares from this altitude 
and through an overcast, Captain Mayer relied on 
past experience and ingenuity in establishing the 
flare pattern. Flares were deployed for over an 


hour, and when the electronic tracking equipment 
failed, Captain Mayer instantly provided pattern 
information using only Doppler winds, radar, and 
dead reckoning information. By following the 
flares, the ground party was guided directly to the 
accident and discovered five survivors. 

Information from the ground party indicated 
that Captain Mayer had calculated an exacting 
pattern; the flares had been landing in the 
immediate vicinity of the crash. Without this 
pinpoint accuracy the crash victims never would 
have been found. The ground party relayed the 
condition of the injured to the crew who evaluated 
the information and determined that additional 
medical assistance would be required. While the 
ground party carried the survivors back to 
Newtok, Captain Mayer forwarded navigational 
information to King Salmon, Alaska, where the 
HC-130 was to refuel and then return to Newtok. 

Returning to the village, the aircraft 
commander descended through poor weather 
using airborne radar and Doppler information 
provided by Captain Mayer until Newtok was 
again visually located. Working under extreme 
conditions in absolute darkness, under an 
overcast with no visual referer.ces, Captain 
Mayer provided pattern information for a 
pararescue team deployment and _ medical 
package drop. Follow-on communications with 
the pararescue team, once on the ground, relayed 
that the airborne release point computed by 
Captain Mayer had allowed both the personnel 
and the supplies to land precisely on their 
planned target area. Medical assistance was 
given to the four adults and the three-month-old 
child until the following day when the survivors 
could be evacuated to a hospital in Bethel. 

The HC-130 remained overhead Newtok until 
no further assistance was needed and then 
returned to Elmendorf, landing at 0330L on the 
23d. The crew had been airborne almost 11 hours 
since its launch the previous afternoon. During 
these exhausting hours Captain Mayer’s abilities 
were taxed to the utmost. He constantly 
monitored the mission while establishing new 
headings, search altitudes and _ patterns, 
diversion information, and hacking up other 
search procedures with raw navigational 
information in the event these systems failed. The 
mission demanded the utmost in professionalism, 
crew coordination, aviation skill, innovation, and 
creative thinking from Captain Mayer. By his 
great courage, navigational skill, and devotion to 
duty, Captain Mayer enabled the crew to save five 
lives. 
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Major Richard F. MASSE 
Maine ANG/101 AREFW 
Bangor IAP, ME 


This article will discuss a program called 
VIEWIT, and its use by the 152d Tactical 
Reconnaissance Group, Nevada Air National 
Guard in Reno. VIEWIT is a computer system 
that produces a scene analysis of a given area and 
provides the data in a computer printout. 
Specifically, VIEWIT can provide a map 
depicting show areas, a gray scale map of terrain 
elevations, and accuracy check of topographic 
data. It can also develop a profile (cross section) 
printout, and evaluate specific vertical and 
horizontal angles of view. The system was 
originally developed by the US Forest Service for 
use in areas where visual amenities are important 
land use management considerations. The 
software package was obtained and adapted for 
use in predicting radar returns for the low level 
night reconnaissance mission of the RF-4C. 
The initial step in utilizing VIEWIT is to define 
a low level corridor in which the flight will take 
place. This is accomplished by plotting the 


corridor on a 1:250,000 scale Joint Operations 
Graphic (JOG) or other suitable chart, and using 
the latitude and longitude (degrees, minutes, and 
seconds) of its four corners. With this method you 
can define an area if it lies in a north-south or 
east-west direction only. In many instances this 
will not be the case and it is then necessary to 
block off a rectangle as shown in Figure 1. The 
corridor often will contain several legs, each of 
which must be defined individually, or a single 
rectangle can be blocked off containing the entire 
corridor (Figure la). The program assumes that 
the rectangle is drawn so that its lower edge is the 
X axis and its left edge is the Y axis. The X axis 
runs east and west, while the Y axis runs north 
and south. The rectangle is divided into a grid 
containing cells whose size is determined by the 
user. Each cell in this matrix is assigned an 
elevation by one of two methods discussed 
in the following paragraph. The total number of 
cells is predicted upon the scale of the map the 
user requires, or specified in inches in the X and Y 
axis. Figure 2 illustrates a study area of 6 by 7 ora 
matrix containing 42 cells. 

VIEWIT utilizes topographic data as its only 
source of information. These data can be 
manually taken directly from any chart that 
provides elevation data in the form of contour 
lines. The data also can be extracted from nine- 
track digital tapes produced by the Army Map 
Service from 1:250,000 JOG (air) charts. These 
digitalized tapes are available for the entire 
United States as well as many parts of the world. 
After the data have been obtained, a spot 
































Figure 1 


RECTANGLE CONTAINING 
ENTIRE CORRIDOR 


Figure la 


SEGMENTS 


elevation is assigned to each cell in the matrix 
either manually from the chart or automatically 
from the tapes. Another program is used to read 
the digital tapes and build an elevation model for 
the corridor. This model is then checked for data 
accuracy. The accuracy check involves 
comparing one data cell with its corresponding 
cells to determine if a significant difference exists 
in elevations. This difference and its relative 
significance are determined by the user. If an 
error does exist the computer will print out the 
number and degree of errors. 

Once the model is built from a digital tape or 
other source, the user is ready to specify flight and 
radar parameters. The “simulated” aircraft can 
be positioned anywhere within or outside the 
corridor. This position, as well as heading, can be 
changed to reflect aircraft movement down the 
track for as many positions as the user desires. 
Additionally, the user can specify the altitude of 
the aircraft above the ground (AGL) regardless of 
aircraft position. The altitude can be changed for 
each position to account for emergency terrain 
clearances or FAA restrictions. The user can 
control several parameters of the “simulated” 
radar as well. At 400 KIAS the radar in the RF-4C 
is boresighted on the centerline of the aircraft 
providing a -15° look angle to a +10°. This can be 
specified as a user command with VIEWIT for 
any look angle from a -90° to a +90°. The user can 
also specify the range of the radar in either 
statute or nautical miles from 1 to 200. The 
computer can be used to indicate “seen” areas for 
a 360° sweep or any portion of a sweep; for 
example, a 45° sector scan which is frequently 
used in the RF-4C. 
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Figure 2 


FORTY-TWO CELL 
MATRIX 


In addition to aircraft and radar parameters, 
the user can specify the map scale, and the 
program will provide the output in a form that 
will directly overlay the desired map. 

The finished product provides an overlay map 
showing the WSO how a radar picture will look 
for a particular corridor, with a given position, 
altitude, range, look angle and scan pattern. 
Depending on the scale selected, this map will 
provide either a very refined or rough radar 
prediction. Figure 3 illustrates the printout for a 
corridor near Reno. The data for this figure were 
taken from a digital tape. The simulated aircraft 
was at an altitude of 1,000’ AGL, with a 10 


Figure 3 


PRINT-OUT FOR 
CORRIDOR NEAR RENO 
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nautical mile scope, -90° to +90° look angle, and a 
180° sector scan. Two map scales were used to 
show the difference in detail afforded the user by 
going to a larger scale. For purposes of night 
reconnaissance, the 1:24,000 scale contains too 
much information to be useful for most WSOs. 
Figure 3 illustrates the 1:250,000 scale computer 
strip. The cells containing the number “1” can be 
seen by the radar with those parameters while 
blank cells are shadow areas. Dots indicate areas 
beyond radar range. The aircraft position is 
shown by the triangle. The JOG chart (1:250,000) 
with the corridor drawn on it is depicted in Figure 
4. The radar scope film of the same area is shown 
in Figure 5. 

















Figure 4 
JOG CHART WITH CORRIDOR 


Any computer system has advantages as well 
as disadvantages. Perhaps the only significant 
disadvantage is that the computer cannot 
function completely like a radar. At 500’ AGL 
above a dry lake the radar will not paint a return 


Figure 5 
RADAR SCOPE FILM 


as the radio waves will not be returned to the 
receiver. The computer will, however, indicate a 
return because it will be able to “see” the dry lake 
bed. Although this is a limitation, the system 
probably would not be employed in this situation 
since the radar returns are obvious and not 
confusing. The system normally would be used in 
areas where the returns cannot be readily 
ascertained due to conflicting topography, etc. 

Generating the printouts takes very little time. 
Two cards, one for setting up the evaluation 
model and the other for user commands, are all 
that is required to initiate a run if the data are 
read from a digital tape. If the data were 
submitted manually, a single card would be used 
for each row in the matrix. 

This program allows the WSO to get a good idea 
of what his radar returns will look like prior to 
going on a mission. It also assists in shading a 
JOG or similar chart for low level work. A cross 
sectional profile can also be useful in providing 
the aircrew information concerning peaks, 
valleys, and emergency terrain clearances. ~«<§» 


Maj Masse completed Naval flight 
training at Pensacola NAS and 
Corpus Christi NAS. He then served 
as a tactical coordinator in the P-3B 
for six years. Following an Air Force 
commission, he was assigned to the 
Nevada ANG, 152 Tac Recon Gp, 
Reno, as a WSO in the RF-4C. Maj 
Masse presently is a KC-135 
navigator with the 101 AREFW, 
Maine ANG, Bangor IAP. 
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Lieutenant Colonel Thomas P. BEAL 


The, Nau, Heutage - The KC-971. 


Missouri ANG/180 TAS 
Rosecrans Memorial Aprt, MO 


She came from a good family. Her pedigree 
bespoke power and utility in a solidly executed, 
silver-flanked airframe. Her grandaddy was the 
B-29, the World War II workhorse of the Pacific. 
Dad was the KB-50 “J” model. He gave her a 
larger wing than the B-29, four R-4360 
reciprocating engines, a pair of J-47 jet engines 
mounted on outboard pylons, and a tail structure 
that shot nearly 40 feet into the air. A cousin, the 
KB-29P, lent her internal fuselage fuel tanks and 
plumbing system, rigid flying boom and 
operator’s pod for aerial refueling hook-ups. 
Mother was the 377 Stratocruiser, the finest of 
transoceanic clippers in her running years as a 
civilian airliner. This luxury liner sported a much- 
celebrated lower deck cocktail lounge and spiral 
staircase. With the nearly 800 KC-97E, F, and G 
model Stratotankers flown by the Strategic Air 
Command during 1951-1965, the “L” had enough 
big brothers to start an entire skyful of airborne 
gas stations. The genetic result of this breeding 
was a six-engine hot and racy offspring. She was 
a beauty. 


Foster Child of the Air Guard 


By 1959, SAC possessed 3,200 aircraft stationed 
or reflexed at more than 60 bases throughout the 
world. Over 1,000 of these planes were tankers, 
including 750 KC-97s and 320 KC-135s. Just as 
the KC-97 had replaced the KB-29 in SAC’s 
inventory by 1957, so would the KC-135 replace 
SAC’s entire Stratotanker fleet by 1965. 

At the same time, the Air National Guard 
needed a tanker in air refueling support of fighter 
aircraft possessed under agreement with the 
Tactical Air Command, whose small complement 
of KB-50 tankers still used the obsolete probe and 
drogue refueling method. 

Two Air Guard units, located at Chicago and 
Milwaukee, did indeed acquire F and G model 
KC-97s only to find that the ’97 just could not 
hack the higher airspeeds needed to keep a jet 
fighter from “falling off the boom” during a wet 
hookup. 

The answer to this incompatibility was to soup 
up the tanker’s performance by adding the thrust 
of J-47 jets to the piston-driven propeller power 
already available. The outboard pylon fuel tanks 
were stripped from several “G” models and the 


planes were refitted with J-47-25 engines, adding 
nearly 12,000 pounds of thrust to the 14,000 
horsepower of the four turbosupercharged 
R-4360s. 

The results were fantastic. Takeoff roll was 
drastically reduced and rate of climb was 
increased fourfold. Cruise airspeed was increased 
by a good 30 knots, and refueling airspeeds even 
more. The “L” model could now dash to 20,000 
feet in 20 minutes with a max load at normal 
climb power! 

The National Guard Bureau and the ANG 
flying units were enthusiastic about the idea. Five 
KC-97L outfits were initially assigned to TAC in 
1965-1966, and four more would be added in the 
ensuing seven years. Eventually, more than 70 
“G” models would be drawn from former SAC 
resources and the boneyard at Davis-Monthan 
AFB, and modified into the “L” to handle the Air 
Guard mission. 

To the aircrews that flew her and the crew 
chiefs who coddled her, the 97 was a thing of 
beauty. From an exterior view, her figure-eight 
fuselage contour revealed that she had an 
upstairs and downstairs. She had eight 
compartments; three up and five down. All were 
pressurized except for the nose wheel well and tail 
cone. The modified greenhouse, with 19 windows 
set in a sun-reflective white cap, covered a roomy 
front office nearly 11 feet wide. 

The “L” model’s improved performance and 
higher airspeed provided a much better refueling 
platform as well as added security and pleasure. 
That, coupled with a mission that orchestrated 
five crewmen into a symphony of ordered 
harmonics and vibrant solos, built an exclusivity 
and espirit de corps that may have had no peer in 
the span of the “L” model’s tenure. 














Tanker Navs Have More Fun 


A large area immediately forward and to the 
left of the cockpit entrance door, with seat facing 
the left wingtip, was the navigator’s station. 
Across his desk was a porthole and mirror 
enabling him to scan all three port engines, and 
above was an easily accessible cabinet for tech 
orders and celestial tables. 

The nav had the usual equipment: N-1 
compass, TAS meter, OAT gauge, RMI, SCR-781 
radio altimeter, pressure altimeter, LORAN set, 
APS-42 search radar, periscopic sextant and a 
driftmeter. Sophisticated radar, Doppler, and INS 
may have relegated the driftmeter to a remote 
page in history, but when all else failed, that little 
gadget saved many a navigator when the 
LORAN was out and the sky above was obscured. 
It was merely a gyro-stabilized grid, fixed in an 
adjustable periscope poking through the bottom 
left side of the aircraft. By measuring passage of 
ground objects or whitecaps on the grid, one could 
determine drift and groundspeed by timing, and a 
double drift maneuver would give a wind. It was 
handy in a pinch and also could be used to 
confirm that the nose gear was down prior to 
landing. 

Forced reliance on celestial observations and 
pressure pattern for fixing on overwater missions 
not only placed a premium on honing those skills, 
but also built exceptional confidence in their use. 
In some tanker outfits, personal pride and 
prestige in the navigation section began with 
minimal celestial circular error, and hinged on 
such other criteria as shallowness of actual track 
sine curve about the intended course, graphics 
prowess on AIREP and “howgozit” forms, and 
paucity of heading changes on transoceanic 
flights. 

The tactical mission of air refueling in the 
CONUS was simple enough. Generally, each 
tanker unit was OPR for one or two published 
refueling tracks close to home station, and often 
in airspace blocked below a SAC KC-135 track. 
Once at the track the tanker established a 30 mile- 
long orbit anchored at a control point 100 nm 
from the receiver initial point. 

A rendezvous was effected by the nav using the 
APX-29A Interrogator to vector receiver aircraft 
to one mile in-trail as both arrived on time at the 
rendezvous control point. The Interrogator 
displayed the receiver’s mode one, two or three 
responses in a:*muth and range up to 180 nm on 
the navigator’s CRT indicator. It was a 
marvelous device for monitoring transponder 
equipped traffic in or out of a controlled area and 


often located aircraft 
environment. 


in a high density 


CREEK PARTY 


The notion that “Weekend Warriors” flying 
aging aircraft could support USAFE’s air 
refueling requirements in two-week rotational 
tours commensurate with the Air Guard’s normal 
15-day field training tour was perhaps met with 
justifiable USAFE skepticism. The idea was 
tested in early 1967 and elements of the 136 ARW, 
Texas ANG, brought the operation to initial 
fruition in May. The “L” model’s time had come 
in earnest. The effort was located at Rhein Main 
Air Base near Frankfurt, West Germany, and was 
nicknamed OPERATION CREEK PARTY. 


At first the operation called for three sorties 
daily but soon expanded to six, as success of the 
mission was acknowledged. The missions were 
flown on any of six tracks located from near the 
Scottish border over the North Sea to the skies of 
Bavaria near Munich. Atypical mission began with 
a briefing one-and-a-half hours prior to takeoff 
in the small operations shack near the tower at 
Rhein Main, where weather briefings were 
obtained and flight plans filed. Ground 
operations required patience and _ correct 
sequencing. Starting engines on time but without 
clearance from Frankfurt Ground was taboo, and 
could relegate you to the bottom of the taxi 
clearance ladder. Even from across the field, the 
blue-and-white smoke as the recips caught on 
engine start was a dead giveaway to the sharp- 
eyed ground controllers. Strict adherence to noise 
abatement and SID procedures was mandatory 
also. Sound sensors were easy to actuate by the 
97’s six-engine takeoff roar, and controllers 
tolerated little deviation from published 
procedures. 


Once on track, rendezvous might be effected by 
GCI vectors and air intercept radar. The tanker 
navigator was generally busy keeping within the 
confines of the limited track airspace, usually a 
scant 12 or so by 30 miles. The plan normally 
called for the 97 to stay on station one or two 
hours, offloading to designated receivers. Max jet 
fuel available for transfer was 36,000 pounds (not 
much by KC-135 and KC-10 standards) and 
30,000 pounds was often doled out to six or eight 
fighters in less than 20 minutes, allowing the 
crew to depart the track early for Rhein Main. 
Mission duration then might be only an hour and 
a half. The farthest North Sea track required 
about a four-hour flight with an hour or less on 
station. 
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CREEK PARTY rotation deployments usually 
consisted of 6 aircraft and 80-100 personnel, 
including 6 or 7 aircrews, maintenance and 
support people. While the Guard Bureau 
kept a liaison officer and two noncoms on active 
duty at Rhein Main for administrative continuity, 
the entire operation was run by the unit engaged 
in it. The principle unit normally supplied 4 or 5 
crews and 4 aircraft, augmented by 2 crews and 
one aircraft from a sister outfit. In that way, units 
neither compromised their CONUS mission 
capability nor had too large a reservist segment 
on active duty at one time. Deployment was 
usually a two-day affair with an RON at Goose 
Bay, Labrador. The return trip two weeks later 
often routed through Keflavik, Iceland for fuel 
and an RON again at Goose Bay. An alternate 
route through Lajes, Azores, and Bermuda was 
occasionally required due to weather or other 
constraints. 

Refueling missions were assigned to crews by 
lot. There was always much trading afterwards to 
see which crew could swap into a three or even 
four-day weekend. The lucky (or shrewd) ones 
often managed a pleasurable R&R to the place of 
their dreams in Germany. Some even made it to 
England, Spain, Italy, France, or the 
Netherlands. Not bad, one must remember, for an 
Air Guard weekend warrior doing his thing in a 
short 15-day tour of duty. 

OPERATION CREEK PARTY lasted ten years, 
until April 1977. Its demise coincided with the 
retirement of the KC-97L and the discontinuation 


of high octane aviation gas. But CREEK PARTY 
made its mark in many ways. Never before had 
the National Guard conducted an extended 
operation on foreign soil without having been 
mobilized. In that period, there were over 250 unit 
rotations involving perhaps 25,000 personnel, 
and requiring over 3,000 transoceanic flights, 
plus more than 10,000 refueling sorties. Yet there 
was never a major accident. 

A word should be said about the reasons for this 
remarkable record. One answer is that the 
mission was well suited for and well within the 
capabilities of the KC-97L. Not only was it a safe 
airplane but it was maintained by personnel with 
years of experience on the aircraft, and flown by 
Air Guard crews deep in flying experience. It was 
not uncommon to find a 97 crew with 20,000 hours 
total flying time, with perhaps over half of that in 
the KC-97. 

When it was all over, the KC-97L had refueled 
virtually every receiver in the Air Force. The war 
stories engendered by the KC-97L and by 
OPERATION CREEK PARTY are legion, and 
right now, most likely, in the process of 
enhancement for future generations of 
grandchildren. At least two books on CREEK 
PARTY are being written. Without the revered 
and venerable KC-97L it wouldn’t be possible. 
Somewhere in those pages will be the exploits, 
both hairy and hilarious, of some of the perhaps 
180 to 200 KC-97L navigators who participated in 
CREEK PARTY. This reader can hardly wait! 
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WORDG RAN 


Captain James S. LELAND 
93 AREFS 
Castle AFB, CA 


Can you find the stars, planets and celestial terms in this 
wordgram? A list to assist you follows. 


ACHERNAR 
ACRUX 
ALDEBARAN 
ALTAIR 
ANTARES 
ARCTURUS 
BETELGEUSE 
BIG 
CANOPUS 
CAPELLA 
DENEB 


FIRST MAGNITUDE RIGIL KENT 
DIPPER SATURN 
FOMALHAUT SEXTANT 
JUPITER SIRIUS 
LITTLE SPICA 
MARS STARS 
PLANETS SUN 
POLLUX VEGA 
PROCYON VENUS 
REGULUS 
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WORDGRAM answers on page 29 = 
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CLOSE ENCOUNTERS 


Captain Robert K. FORCE 
HQ USAF/XOXxXI 
Washington, DC 


. are preparing for your first “over the top” 
polar navigation mission. Being a top-notch 
navigator, you know all about the problems 
created by the close proximity to the magnetic 
pole and the rapid convergence of the meridians. 
You also know that the answer to both of these 
problems is grid navigation. No problem; you’re 
an old hand at grid. You even remember that the 
convergence factor for the Transverse Mercator 
Chart you'll be using is 1.0 so the convergence 
angle is equal to the longitude. This is going to be 
easy! But wait a minute. You seem to recall 
something about a graph with a correction factor. 
So you look in your “bible,” AFM 51-40. Sure 
enough, in Chapter 3 you learn that the meridians 
on a Transverse Mercator Chart appear as curved 
lines and you need a correction factor from the 
Transverse Mercator Convergence Graph to 
“mathematically straighten the longitudes.” 
You soon realize that the only instructions are 
those printed under the graph, and you experience 
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problems with both the directions and the graph 
itself. The instructions supposedly tell you how to 
obtain a convergence angle or convergence factor, 
depending on the version of the graph. Instead 
they tell you how to find the grid heading. This is 
fine when you need a grid heading, but most of 
the time you need a grid azimuth (grid Zn), a 
convergence angle or both. But even if you 
understood the instructions, you wouldn’t be able 
to follow them because the graph is not labeled 
with respect to “East” or “West” longitude. A 
mistake here would change the sign of the 
correction factor and result in up to an 18° 
heading error. You’re getting desperate now, so 
you start searching back issues of THE 
NAVIGATOR until you find this article titled, 
“Close Encounters with the Transverse Mercator 
Convergence Graph.” Success! Now you have at 
your command three techniques for using the 
graph. 

Any of these three methods will provide a grid 
Zn for a celestial computation, but only the 
second and third actually compute a convergence 
angle in the process. Refer to the Transverse 
Mercator Convergence Graph ( page 21) as you 
examine these techniques. 
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Technique #1: ei 


1. Label the top half of the graph “East” and 
the bottom half “West” longitude. 

2. Substitute “Zn” for “H” in the formulas on 
the graph, making them: 

GZn = TZn +W Long ¢ corr factor 
GZn = TZn - E Long ¢ corr factor 

3. Use the relabeled graph and formulas to 
compute the grid Zn. 

Example A: Given 
Position=67N, 150E. 

Solution: GZn = TZn - E Long + corr factor 

= 200-150+2=052. 

Example B: Given the same except 150W 
longitude. 

Solution: GZn = TZn +W Long + corr factor 

= 200+150-2=348. 

This method is easy to remember and replaces 
the usual step of adding or subtracting a 
convergence angle to the true Zn in the celestia! 
computation process. However, you may need the 
convergence angle itself, or you may prefer 
finding the grid Zn by applying the convergence 
angle to the true Zn in the usual manner. If so, 
you will want to use one of the next two 


techniques. 
Technique #2: e 

1. Label “East” and “West” longitude on the 
graph as in technique #1. 

2. Compute the convergence angle using the 
formula: 

Conv Angle = ‘} Long + corr factor. 
The resulting convergence angle is a positive 
value with the same “East” or “West” 
designation as the longitude. 

3. Compute the grid Zn using the usual formula: 

GZn = Tzn ‘¥ Conv Angle. 

Example A: Given TZn=200, 
Position=67N, 150E. 

Solution: Conv Angle = -E Long + corr factor 

= -150+2 = -148 = 148E 
GZn = TZn -E Conv Angle 
= 200-148 = 052. 

Example B: Given the same except 150W 
longitude. 

Solution: Conv Angle = +W Long + corr factor 

= +150-2= +148 = 148W 
GZn = TZn +W Conv Angle 
= 200+148 = 348. 

Notice that the numerical values of the 
correction factor and the convergence angle are 
independent of whether the longitude is east or 
west. The third technique makes use of this fact. 


TZn=200, Assumed 


Assumed 
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Technique #3: ty 


1. Use only the bottom half of the graph to 
obtain the correction factor, regardless of whether 
the longitude is east or west. 

2. Compute the convergence angle using the 
formula: 

Conv Angle = Long + corr factor. 
Do NOT assign a negative value to east longitude. 

3. Compute the grid Zn using the usual formula: 

GZn = TZn ‘} Conv Angle. 

Example A: Given TZn=200, 
Position=67N, 150E. 

Solution: Conv Angle = Long + corr factor 

= 150E -2 = 148E 
GZn = TZn -E Conv Angle 
= 200-148 = 052. 

Example B: Given the same except 150W 
longitude. 

Solution: Conv Angle = Long + corr factor 

= 150W -2 = 148W 
GZn = TZn +W Conv Angle 
= 200+148 = 348. 

Try all three techniques and use the one you feel 
most comfortable with to find the grid Zn when 
using a Transverse Mercator Chart. If you also 
need the convergence angle, use technique #2 or 
#3. Now you’re ready for your polar grid mission, 
and may all your encounters with the Transverse 
Mercator Convergence Graph be happy ones™s6”" 
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Capt Force obtained a degree in 
mathematics at Utah State 
University on an AFROTC 
scholarship. In 1974, he completed 
UNT and then CCTS before 
assignment to Robins AFB. Capt 
Force was assigned to the Pentagon 
for an ASTRA tour in 1979 and will 
soon begin E-3A navigator training 
at Tinker AFB. 
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CAREER OPPORTUNITIES 
in SAC OPERATIONS PLANS 


Brigadier General Allen K. RACHEL 
HQ SAC/IN 
Offutt AFB, NE 


Major Dennis P. HYNES 
HQ SAC/XOXF 
Offutt AFB, NE 


fter crew duty, then what? This question, in 
one form or another, surfaced several times 
during my recent participation in Command Day 
conducted for the Undergraduate Navigator 
Training (UNT) Program at Mather AFB, 
California. The program focuses on the specific 
assignments available for the new UNT 
graduate. I was, however, pleasantly surprised to 
note the interest in staff assignment 
opportunities following crew duty. As I attempted 
to respond to several questions informally, it 
occurred to me that we have done very little to 
highlight the many challenging career 
opportunities for navigators with recent crew 
duty. There are many of these throughout the Air 
Force. 

I recently completed a tour with some 
outstanding company and junior field grade 
officers at SAC headquarters. In the Operations 
Plans Deputate, over two-thirds of the rated 
officers are navigators. Operations Plans deals 
with all aspects of war planning. These 
navigators bring the much needed current crew 
experience into the planning process for 
employing SAC’s present and future weapon 
systems. Competition for these assignments is 
extremely keen. Contributions by these 
outstanding officers directly affect our nation’s 
deterrent posture. 

The bottom line is that your current crew duty 
experience will prepare you for one of the critical 
planning positions at a major air command or the 
Air Staff. In the next few paragraphs, Maj Dennis 
Hynes and I will share with you some of the 
critical jobs being accomplished by navigators at 
SAC headquarters today. You may be their 
replacement. 

The Operations Plans Deputate, one of the 
largest deputates within SAC headquarters, will 
provide the background for highlighting several 
interesting and challenging future opportunities 
for you, the crew navigator. This Deputate, 
known by its office symbol “XO,” is responsible 
for all aspects of general and limited nuclear and 
nonnuclear war planning, weapon system tactics, 
and concepts of employment. 


Much of the war planning at Offutt involves not 
only SAC forces, but also integrated planning for 
the nuclear forces of the Army, Navy, Marine 
Corps, and Air Force. The organization 
responsible for this planning is the Joint 
Strategic Target Planning Staff (JSTPS), 
collocated with SAC headquarters. Because of the 
close relationship between SAC and JSTPS war 
planning, many Air Force people serve in a dual 
capacity (i.e., work for both SAC and the JSTPS). 
As you can see, close cooperation and interface 
between the Operations Plans and JSTPS staff 
are essential. To tie your aircrew expertise to that 
required of the XO staff, I will highlight areas 
within each XO directorate as they relate to the 
SIOP mission. 

The Director of Program Management (XOP) is 
the single manager responsible for coordinating 
the design, modification and efficient use of all 
computer programs and systems that support 
SIOP planning. I’m sure you’ve heard that 
computer products are only as good as the inputs. 
But equally important are the requirements and 
design phases of computer hardware and war 
planning software. For example, the automated 
war planning operations in XO were recently 
shifted to the new TRIAD Computer System 
(TRICOMS). Capt Bill Voogd, an XOP program 
manager, was deeply involved in the 
management and quality control of this 
transition. He drew from his radar navigator 
experience in making TRICOMS sensitive to 
operational needs. Bill is now involved in 
developing computer-generated graphics to 
further improve planning operations. 

The Director for Tactics (XOB) is responsible 
for tactical considerations, i.e., developing and 
evaluating offensive and defensive tactics 
employed by aircraft and missiles in support of 





both SIOP and contingency operations. Capt 
Denny Blodgett, a former FB-111 radar nav, is 
Chief, FB-111 Tactics Branch in XOB. In this 
position, Denny draws on his experience to 
analyze FB-111 performance in exercises (such as 
RED FLAG) and to develop new tactics. 
Additionally, he is deeply involved in launch 
vulnerability studies dealing with alert response 
timing for all SAC aircraft. On the B-52 side, Maj 
Mike Stewart has been involved with developing 
the new Offensive Avionics System (OAS) and 
integrating the Air Launched Cruise Missile 
(ALCM). Mike’s efforts center around keeping the 
system design compatible with current and 
projected deployment tactics and ensuring the 
“man in the loop” concept is maintained. 

Within the Directorate of Concepts (XOK), Lt 
Col Dave Quane and Maj Tom Harville are 
typical of navigators involved in identifying 
future operational requirements for SAC forces 
based on emerging military realities and strategic 
policies. Both these officers were deeply involved 
with the employment and deployment concepts 
for the ALCM force. They also made significant 
contributions to the Long Range Strategic 
Survivability Study which affects many future 
aircrew assignments. Today, they are working on 
the concepts for the manned penetrator of the 
future. These navigators are defining the types of 
systems we will need for tomorrow, what they will 
do, and how they will be employed. They have a 
significant input to many policy decisions and 
concepts being developed at SAC headquarters 
today. 

The Director of Combat Operations (XOO) is 
responsible for developing and maintaining 
contingency war plans (both nuclear and 
nonnuclear). This office manages the aircraft and 
missile alert forces, and maintains close liaison 
with SAC’s Numbered Air Forces and unit 
operational planners. Capt Bernie Itzen manages 
many of the rules and regulations directing SAC 
planners and crew members. He briefs 
commanders at EWO conferences on SAC 
dispersal operations. During SAC’s GLOBAL 
SHIELD exercise, he was the representative at 
Seymour-Johnson and Langley AFBs. The 
knowledge and experience gained as an 
operational planner and crew member aid 
Captain Itzen in producing a more responsive 
regulation for the unit EWO planners. 

Lt Col Larry Hirschman is the deputy director 
of the Simulation and Analysis Directorate 
(XOS). This organization analyzes the interaction 
of strategic forces and other SIOP committed 
forces to determine the influence of strategies and 


force employment. (How we play and think 
against how we anticipate the enemy will play 
and think.) Lt Col Hirschman works closely on 
the data utilized in war gaming. The results of the 
war games are presented to the Joint Chiefs of 
Staff (JCS) annually and may be the basis for 
changes to future war plans. This directorate is 
engaged in many special studies ranging from the 
impact of contingency operations to post-SIOP 
recovery reconstitution. Based on his operational 
experience Lt Col Hirschman is able to put 
technical information into its proper perspective. 

Finally, the Directorate of Combat Plans (XOX) 
is responsible for developing, maintaining, and 
analyzing the SAC contribution to the SIOP. 
Given SIOP guidance from the JCS, this 
directorate establishes the SAC force posture for 
optimum use and then coordinates the war 
planning with the JCS, unified and specified 
commands, and NATO. Many SAC efforts unite 
here, resulting in a completed SAC EWO 
integrated with the SIOP. Both missile and 
aircraft sorties are developed by XOX, but let’s 
take a look in more detail at the Aircraft Force 
Application Branch. 

Aircraft Force Application is responsible for 
developing detailed plans for strategic bombers 
and supporting tankers committed by CINCSAC 
to the SIOP. New concepts and weapon systems 
are integrated into EWO strike and support plans. 
To do the job most efficiently and effectively, 
sortie data is inserted into the TRICOMS 
computer system and the product is analyzed to 
insure optimization of resources. 

The three teams working in Aircraft Force 
Application plan the actual aircraft sorties. The 
European and Far East strike teams handle all 
bomber aircraft strike routing while the Mating 
and Ranging Teams manage and plan the tanker 
sorties. Each team is manned by six to seven 
officers ranging in rank from captain through 
lieutenant colonel. All are highly experienced in 
their weapons system and have crew member and 
instructor experience. 

The strike teams assign and route aircraft to 
specific targets. In all their efforts they try to 
optimize numerous planning factors. In planning 
sorties, the range of various weapon systems is 
considered as well as each aircraft’s capability. 
For example, the FB-111 is ideal to penetrate 
heavily defended areas due to its special ability to 
go extremely low while the B-52H’s advantage is 
its long range capability. Other considerations in 
planning sorties include avoiding defenses and 
placing the Initial Points (IPs) so they are both 
visually and radar significant. The planners use 
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these factors plus the skill and knowledge gained 
from operational and past planning experience to 
develop the most realistic and effective war plans 
possible. 

Tanker resources are managed by the Mating 
and Ranging team. The team insures that all 
bombers have sufficient fuel to strike the assigned 
targets and then recover the aircraft. A 
specialized computer program called MARP 
(Mating and Ranging Program) automatically 
does much of the work previously done manually, 
thus freeing the team members to concentrate on 
specific problem areas. 

All three teams utilize TRICOMS. This 
computer flexibility provides the planners a great 
deal of freedom. Its quick response time allows 
numerous reiterations of a single sortie. This 
helps insure the best possible product for the 
crews. Since planners are always facing 
challenges from new systems, such as the ALCM 
and its employment, they contribute to future 
hardware requirements as well as the future force 
structure. Opportunities always exist for new, 
different, and challenging jobs. 

This discussion is but a sample of the 
challenges and opportunities available to 
navigators in one deputate of the SAC 
headquarters staff and has covered only a small 
portion of the jobs. Duties and responsibilities are 
ever changing as new opportunities arise. With 
these new challenges come new personnel 





requirements and the chance to enhance one’s 
career progression. The expertise you develop 
today is tomorrow’s asset. The demands of the Air 
Force mission today, and even more tomorrow, 
require optimum use of a valuable resource—you. 


An aviation cadet, Gen Rachel 
received his navigator wings in 
1954. He then served as an ATC 
instructor until assignment to 
Elisworth AFB in 1963. After a 
Southeast Asia tour, he was 
selected to attend Ohio State 
University where he completed his 
PhD in Management in 1972. He 
was then assigned to Norton AFB, F. 
E. Warren AFB, and Malmstrom 
AFB. Gen Rachel now is Assistant 
DCS, Intelligence, HQ SAC. 


Maj Hynes completed NBT and 
CCTS in 1968. After assignment to 
the B-52D at Westover AFB, he 
returned to Mather AFB. He 
completed FB-111 CCTS in 1976 
before assignment to Pease AFB. 
Maj Hynes currently is SIOP Aircraft 
Force Application Officer, HQ SAC. 








Captain Bradley L. MOFFETT 
528 BMS 
A Plattsburgh AFB, NY 
ruddy autumn sun off the right wing 
comfortingly colors the Dakota hills as Frank 
Flashfingers, ace FB-111 radar navigator, 
descends into the low level route. Basking in the 
rosy glow of self-satisfaction, Frank assures 
himself that this ORI will be a “piece of cake.” His 
airplane is working surprisingly well, the 
navigation model is tight, and the pilot has 
ceased his queries on the system status. Indeed, 
flying is fun; cruising the low level joking, tilting 
at windmills and watching the sun set. 
Suddenly, a short two minutes out from the IP 
for the first bomb run, disaster strikes. Frank’s 
nav computers, weary of working, opt for a 
vacation and depart for California dragging 
along the present position. Arriving there and 
deciding they like the neighborhood, the 
computers retire from active duty. Meanwhile the 


pilot asks, ‘“What’s happenin’, nav? What do we 
do now?” Frank responds weakly, “We’re offset 
fixed angle.” 

As any of SAC’s wonderfully skilled radar 
navigators will tell you, offset fixed angle (OFA) 
bombing is a challenging way to entertain 
yourself for an afternoon. Most bombing is done 
radar synchronous. In synchronous bombing you 
start with a target of known coordinates and 
choose an offset aimpoint of known coordinates 
that is visible on radar. You then place the 
radarscope crosshairs on the offset aimpoint and 
let the avionics computers analyze the changing 
range and bearing of the offset to provide steering 
and timing to the point of release. 

When the computers are inoperative, however, 
the radar navigator has only a radar scope and 
stopwatch to determine azimuth, timing, and 
bomb release location (BRL). Add 8 nm per 
minute groundspeed, 1,000 feet AGL, unfamiliar 
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Diagram 1 
terrain and offsets, and the bomb run becomes 
quite complex. 

In its simplest terms, OFA bombing is starting 
over a known point, turning to bomb run track, 
flying the programmed groundspeed, updating 
time and heading to the target on an initial offset, 
and then making final course and timing 
adjustments on a later offset. It isn’t difficult, and 
satisfying results can be otained if you start 
exactly over the IP and follow the correct 
procedures. Nevertheless, the training circle size 
for a reliable OFA bomb is usually three to four 
times larger than for a synchronous bomb. This 
highlights the difficulty in accurately 
determining when the aircraft is off course and 
the back-to-course corrections required. 
Unfortunately for Frank, an ORI/BUY NONE 
mission has but one circle size and it is 
considerably smaller than the reliable one for 
OFA training. It’s bleak indeed for our hero in his 
bid to survive the semiannual “bet your wings” 
sweepstakes. However, Frank has an ace up his 
velcroed sleeve. His ace is the DR template. 

Inspirationally conceived by the Plattsburgh 
Chief of Bomb Nav, the DR template is an 


advancement of the 10% template. The 10% 
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Diagram 2 


template (Diagram 1) is a plastic overlay which 
can be attached over the radar scope. It has a 
center line which represents ground track and 
additional parallel lines representing 10% of the 
scope’s ranges. For example, in 30 nm range each 
line is 3 nm apart. This useful aid helps the radar 
navigator determine and correct the position left 
or right of course. The 10% template does not 
provide timing information, however, nor any 
easy means of accurately determining distance. 

In contrast to the more general 10% template, 
the DR template (made from clear plastic by Base 
Reproduction) is specially constructed for each 
bomb run. It offers detailed track and timing 
information, provides instant corrections back to 
planned course, and even serves as an 
outstanding aid to radarscope interpretation. The 
DR template (Diagram 2) is designed for the 
FB-111 drift stabilized, 90° sector radar scope. 
Nonetheless, its basic principle can be easily 
translated to other size and configuration radar 
scopes. Each navigator has a DR template for 
each bomb run on the principle training routes 
flown. 

The template for the first bomb is usually 
aligned on the scope during preflight or just after 
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entry into low level. This alignment is especially 
important as the course corrections are predicated 
upon accurately determining the exact bearing of 
the offsets. To align the template, place the 
manual radar azimuth mark on the scope at the 
precise bearing of emergency timing point (ETP) 
offset. The intersection of the AZ mark and the 
desired range corresponds to point A on the 
template. Place point A over this mark and align 
the track line. Then check the relationship of the 
template’s timing initiation point (TIP) to the 
planned range and bearing of the TIP at point B. 
They should match as well, but if they don’t, note 
the difference and insure that the ETP is properly 
positioned. The final corrections are made at the 
ETP and the accuracy of its positioning directly 
affects the bomb scores. With the template in 
place, the lines on it are almost invisible. Let’s 
make a bomb run and then analyze the technique. 


For this bomb run, we’ll assume a steady 480 
knots groundspeed and a drift-stabilized scope, 
with the track at the center of the scope. In 30 nm 
range, wide sector, we cross the IP, turn to 
planned track of 336 and hack our watch. The TIP 
offset should be located at intersection (1) and 
track down the dotted line towards point B (2). 
When the offset reaches point B, (10 nm in this 
case) we get a TIP hack and initiate a turn left or 
right by a factor times the number of degrees the 
TIP is off the planned intersection. In this case, 
for a target 10 nm away, the factor is 2— 
twice the number of degrees. The ratio method is 
used at the TIP to obtain a factor that will 
determine the number of degrees the aircraft must 
turn at the TIP, fly for 5 nm (37 sec @ 480), and 
turn back to track. This factor equals twice the 
range of the TIP, divided by 10, i.e., TIP 40 nm- 
factor=8, TIP 15 nm-factor=3. This factor times 
the number of degrees the TIP is in error equals 
the desired course correction. After 37 seconds, (5 
nm @ 480 kt) return to desired track and the ETP 
should be under the (+) at (3). Follow the return as 
it tracks down to the ETP (point A), obtain a hack 
and turn to the track indicated by the ETP fan (4). 
Release at the appropriate time, and fly time and 
track between releases. As an aid, the primary 
offset for the second release should track down 
the line from (5) to release at (6). To simplify 
computations on the bomb run, use the small 
chart on the template which shows the number of 
degrees of turn required for each degree of error. 

The ETP fan gives the required track and time 
to the release point for each degree right or left of 
the predetermined bearing to the ETP. The exact 
track and time can be determined by plotting the 
target, BRL, and ETP offset on a 200 series chart 


o: by using a calculator with the appropriate 
navigation program. 

In a rather wordy nutshell, that’s how the DR 
template is used; however, some techniques 
should be followed. First, always align the 
template on the ground or low level—never at 
high altitude—since most radars eliminate the 
altitude hole in the scope by adjusting for slant 
range. In this same vein, although the template 
provides a range line at the TIP and ETP, always 
start your timing off the fixed range mark if any 
discrepancy exists. 

If the radar is drift stabilized, the template 
aligned during preflight is still good; however, if 
the radar merely reflects heading, it must be 
corrected for drift. Align the template as before, 
then note the amount and sign (+ or -) of the DCA. 
Rotate the template around the vertex in the 
direction and amount of DCA. The procedures 
will then be the same as before. 

Another valuable technique is to anticipate the 
correction needed and notify the pilot prior to the 
TIP and ETP so he can initiate the turn as you get 
the hack. It is also a good idea to closely monitor 
his progress so that a turn back to planned track 
is made after 37 seconds. It’s a lonely feeling 
when you can finally attribute your inability to 
identify the offsets to the 12° course correction 
that the pilot’s still holding. Therefore, always 
have the pilot call departing from and returning 
to planned track. 

When used properly, the DR template is an 
invaluable aid to the navigator during an offset 
fixed angle bomb run. It eliminates many mental 
gymnastics required to determine how far off 
course, and corrections needed to return to course. 

While the DR template is designed to assist in 
OFA bombing, especially when you find yourself 
off track, nothing can do more to improve your 
reliability than flying directly over the IP and 
turning to planned track. The ultimate result of 
the bomb run depends upon three factors: good 
preparation, good procedure and, lastly, good 
luck. If our hero practiced and studied to insure 
the first two, then perhaps the sun will still be 
shining when he climbs out of low level and starts 
for home. 


A 1976 Air Force Academy 
graduate, Capt Moffett completed 
UNT in 1977 with an FB-111 
assignment to Plattsburgh AFB. 
Capt Moffett serves with the 528 
Bomb Sq and was also a member of 
the winning Giant Voice team in the 
1978 SAC Bombing and Navigation 
Competition. 
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CELESTIAL 
ACCELERATION 
ERRORS 


Captain Michael J. SIEVERDING 
16 TATS/DOVN 
Little Rock AFB, AR 


Cetcatial navigation has been around as long as 
people have looked up at the sun, planets, and 
stars. Over the eons, folks have come up with a 
progressive series of new machines and 
increasingly accurate techniques to refine and 
improve their celestial positioning. 

Current equipment and mathematical 
procedures can place a celestial LOP within one 
or two miles of the aircraft’s actual position most 
of the time. When the LOP falls outside this 
narrow tolerance and no mechanical malfunction 
or math error occurs, either the equipment was 
improperly used or the aircraft accelerated during 
the celestial observation. Aircraft acceleration 
deflects the sextant bubble from true vertical and 
causes an erroneous observed altitude. 

Mechanical malfunctions can often be solved 
in-flight, or at least entered in the AFTO Form 
781. Math errors happen to all of us, but 
experience allows us to catch most of them. 
Improper sextant use ordinarily can be 
eliminated by experience (at least until the ol’ 
eyes get weary). But what can the navigator do 
about acceleration error? All celestial navigators 
have been confronted with numerous situations 
where everything seemed perfect—perfect 
precomp, perfect sextant, perfect shooting—but 
the LOP fell 10, maybe 20 miles away from the 
actual location. Why? And if you know why, is 
there a way to correct for it? 

Many forms of aircraft acceleration affect cel 
accuracy. Coriolis and rhumb line are two of these 
factors that are quantified and navigators 
routinely correct their observations for them. 


Aircraft groundspeed and track accelerations 
caused by changes in wind, true airspeed, and 
heading can be much more significant than 
acceleration caused by coriolis/rhumb line. Six 
knots of groundspeed change while shooting can 
cause an LOP error of nine nautical miles. If 
you're doing 420 knots groundspeed and your 
track changes one degree while shooting, your 
LOP can be in error by more than 10 nautical 
miles. This can be a large error and any method to 
resolve the error bears consideration. The concept 
presented in this article quantifies these errors 
and allows the navigator to correct for them in- 
flight to improve accuracy, or postflight for 
instruction/evaluation. 

Navigators who use celestial should find some 
relevant navigation information here. Some math 
is included, and it may help you better understand 
the theory, or at least make you more aware of 
why celestial sometimes seems inaccurate. 

The 1954 edition of AFM 51-40, Vol 1, includes 
the formula for Wander Error. Bowditch’s 
American Practical Navigator, Vol II, makes a 
passing reference to course change acceleration 
and includes the same formula as AFM 51-40, but 
as a variant expression, as does the Royal Air 
Force Flight Volume “G”. The basic AFM 51-40 
formula, with the sign for the direction of turn 
purposely omitted, is: 

Nes 5.25 NX a x ATRK 
100 2 
where "'g is Wander Error (lateral acceleration 
error), V is longitudinal groundspeed, and ATRK 
is placed over two because of the two-minute 
averager on the sextant. 


NOTE: All Avalues in this article are for changes 
over a two-minute period. 
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A change in track can be considered as a 
change in lateral groundspeed. A change in track 
can be converted to a change in lateral 
groundspeed by applying the small angle 
approximation constant of 57.3. This is the same 
constant used in the formula for Bellamy Drift 
Correction Angle and is the basis for the 1 in 60 
off course correction rule used by many pilots and 
navs. The rounded 57.3 is used, but the actual 
value is closer to 57.29578+, 


therefore: 
V _ AGS 
573 L7RA 
where AGSx is change in lateral groundspeed and 
ATRK is change in track, 


and that: 57.3 P A G ox 





ATRK = 222) 


V X STARK 
LG8x 373 


V , 573% bG5x 
/00 ZV 


Ne = 15 X L68x 


NOTE: The rounded 1.5 is used; the actual value 
being closer to 1.504014+. 

Assumption: 

A lateral acceleration of 10 knots, for example, 
will induce the same amount of bubble deflection 
error as a longitudinal acceleration of 10 knots. 


Therefore: A 
E* 15X34 CSy 


where Ay is longitudinal acceration error and 
AGSy is the change in longitudinal groundspeed. 
Conclusion: 

A change in groundspeed times 1.5 will be equal 
to the amount of LOP error. The direction of error 
can be determined by combining the AGSx and 
AGSy vectors into a single vector... AGS. 


or that: fs ISN GS 


where E is the total error in nautical miles toward 
the direction of AGS. Remember that celestial 
LOPs always fall from the actual aircraft position 
in the direction of acceleration. 

In my research, I have attempted to find where 
or when this concept was previously presented, 
but to no avail. During the last few decades the 


and that: 


N= 5.25% 


and that: 





bulk of navigational research has been related to 
hardware, not software. A complete accumulation 
of navigational theory and technique has never 
been accomplished. The Bowditch volumes and 
THE NAVIGATOR do a commendable job, but 
many unanswered questions and unpublished 
techniques remain. 

The RAF Flight Volume “G” mentions 3 x AGS 
for determining longitudinal acceleration error 
during a one-minute observation, but it does not 
consider the combination of groundspeed vectors, 
nor does it mention any method of determining 
total acceleration error. Some wise “Old Heads” 
out there may have used the Wander Error tables 
from AFM 51-40, but Wander Error takes only the 
lateral (course change) acceleration vector into 
consideration. It does not compensate for 
longitudinal (groundspeed change) acceleration. 
Those of you who have used those tables probably 
found them to be cumbersome and time 
consuming. The concept presented here is based 
on the mathematical formula used to construct 
the Wander Error tables, but it incorporates both 
acceleration vectors and requires no graph or 
checklist handout—just familiarity with a 
relatively simple procedure and the memorization 
of one small number. 

This math means nothing if it can’t be used in- 

flight to improve nav accuracy, or postflight as an 
instructional or evaluation tool. The concept can 
be easily used with minimal effort by simplifying 
some of the steps. Here’s how it works: 
At the beginning of a two-minute celestial 
observation your aircraft was experiencing a 
track of 090° and a groundspeed of 300 knots 
(initial vector). The aircraft accelerated during 
the shot, but you hung in there and perfectly 
collimated the body throughout the two-minute 
period. At the end of your two-minute shot your 
aircraft was experiencing a track of 095° and a 
groundspeed of 295 knots (final vector). Any 
interim changes are inconsequential to this 
problem as long as the body is continuously and 
properly collimated. 

Set your initial track (090°) under the index on 
the windface of your computer. Move the center 
grommet to the top of the squared-off section of 
the computer slide. Determine how many degrees 
your track changed during the two-minute shot— 
in this case, you accelerated 5° to the right. 
Multiply your track change times your initial 
groundspeed in miles per minute—in this case, 5 
times 5 equals 25. Since you accelerated to the 
right draw a vertical line 25 units (using any scale 
you desire) to the right of the grommet. Determine 
how many knots your groundspeed changed 
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during the two-minute shot—in this case, you 
decreased five knots. Draw a horizontal line five 
units down (because your groundspeed 
decreased) from the grommet using the same 
scale you used earlier. Rotate the windface until 
the horizontal and vertical lines intersect under 
the grommet. Multiply the number of units the 
intersection is under the grommet by 1%. This is 
the number of nautical miles you must move the 
LOP toward the direction under the windface 
index. In this case, you should get a little over 25 
units and your index mark should be over 012°. 
Since 1% times 25 is about 38, you should move 
your LOP 38 nm toward 012° and you will get a 
nearly perfect cel LOP out of a normally 
unresolvable situation. 

All celestial navigators can use this concept to 
some degree; however, aircraft with an accurate 
readout of track and groundspeed are best suited 
for its use. An INS, Omega, heading counter, or 
Doppler system giving erroneous data, but still 
accurately indicating the change in track and 
groundspeed, can also be effectively used with 
this concept. This concept could be extremely 








useful on aircraft where the navigator is not the 
crew member shooting the celestial and has more 
time to note track/groundspeed conditions at the 
start and end of the shot. Application of this 
concept is the only way to get consistently good 
celestial positions when the _ autopilot 
malfunctions and the pilot hand-flies the aircraft. 
The author invites interested celestial navigators 
to test this concept with their own avionics 
systems and to provide feedback on _ its 
operational feasibility to appropriate command 
elements as well as to THE NAVIGATOR. ~é» 


A 1969 University of Minnesota, St 
Cloud, graduate, Capt Sieverding 
was commissioned through OTS. 
After UNT, he was assigned to the 
C-130B at Clark AB. Next came 
assignments to the RC-130A photo 
mapping, the WC-130 at Keesler 
AFB, and instructor duty at Mather 
AFB. Capt Sieverding presently is a 
Stan/Eval navigator at Little Rock 
AFB. 
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Answers to WORDGRAM puzzle from page 19 


Capt Leland graduated from the 
University of Maine with a degree in 
Engineering Physics. After 
completing UNT and CCTS in 1974, 
he was assigned to the 305 AREFW, 
Grissom AFB. Capt Leland now is a 
CCTS instructor at Castle AFB. 
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Lieutenant Commander William L. ADAMS 
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OVER 
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-tracking the hurricanes with NOAA 


ives June 1st an atmosphere of vacations and 
“fun in the sun” prevails for many gulf and 
Florida coast residents. For National Oceanic and 
Atmospheric Administration (NOAA) employees 
at the Research Facilities Center (RFC) in Miami, 
however, another atmosphere exists and, though 
perhaps not measurable, a certain anxiety begins. 
The first hurricane of the season will not likely 
bear its “fearful eye” until about mid-August, but 
the RFC’s alert stage began earlier and will 
continue through 15 November when the storm 
season usually ends. 

The RFC is tasked with various research and 
data collection missions throughout the year, yet 
hurricane missions remain uppermost in mind. 
The National Hurricane and Experimental 


Meteorological Laboratory (NHEML) of NOAA is 
accountable for the design, execution and 
evaluation of the hurricane field programs, 
including PROJECT STORMFURY (a proposed 
storm seeding experiment). NHEML’s hurricane 
research program explores the structure and 
behavior of hurricanes through descriptive data 
assembled to support analytical and theoretical 
studies. Ultimately NHEML hopes to determine 
better ways of predicting hurricane occurrence 
along with possible beneficial modification of 
such storms. The U.S. Department of Commerce 
(the parent body of NOAA) disseminates all 
significant information to appropriate agencies, 
marine and aviation interests, and the general 
public. 

To aid in accomplishing this task, field 
programs have been conducted for a number of 
years in which data are collected by specially 
instrumented aircraft that penetrate the inner 
circulation of these storms. 

In 1977, the hurricane field program began 
using the newly instrumented NOAA aircraft 
fleet for the first time. The RFC utilized two P-3 
Orion and one C-130 aircraft. Each aircraft is 
heavily instrumented for hurricane research. 
Inertial, LORAN, Omega and Doppler navigation 
systems are carried, as well as X-Band and C- 
Band radar. The navigation system is almost 
identical to the Air Force AWACS Navigation 
Computer System including the limited 
navigation capability of a weather radar system. 

Of course, the objectives, descriptions and 
hardware can only be effectively used with 
adequately trained managers, operators and 
administrators. Pilot, copilot and flight engineer 
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duties are similar to those on Air Force aircraft, 
and most crew members have received training 
from the military. The navigator’s primary duties 
are to insure positional accuracy of the 
Navigation Computer System, plan and 
coordinate route requirements with the aircraft 
commander and flight director, and execute the 
prescribed flight patterns on station. Each 
navigator must be FAA certified. 

In an actual operational mission, the desired 
qualities of a flight navigator are knowledge of 
the equipment and its use, along with a liberal 
quantity of flexibility. The navigator can expect 
to receive changes in flight patterns that must be 
executed immediately. 

Each aircraft may make a number of storm 
“eye” penetrations while executing one or more 
flight patterns. Up to three aircraft may be in the 
storm at one time, but at different levels, so that 
coordination is required when a change in 
altitude is called for. 

Pattern lines usually run from 5 to 30 minutes 
or 15 to 80 miles. The storm may be approached 
from any direction through an initial departure 
point (IP) located approximately 80 nm from the 
predicted center (see Figure 1). The center is then 
determined by a flight path so that the wind is 
into and perpendicular to the left side of the 
fuselage. This flight path will take the aircraft 
into the approximate storm center. Further 
definition of the eye is determined from radar 
observations, sea state conditions, barometric 
pressure readings and other data. 


Figure 1 


Flight patterns are typically symmetrical with 
respect to the center of the storm. Therefore, the 
time necessary for accomplishing the entire 
pattern can be determined weeks before a flight 
using constant TAS based on flight altitude and 
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penetration IAS. Of course, individual pattern leg 
time must be computed based on a predicted 
average groundspeed over the leg. These 
computations are especially relevant when more 
than one aircraft is in the storm and will be 
climbing through another aircraft’s altitude. 

The navigator may utilize mylar paper overlays 
as the eye of the storm moves over the earth’s 
surface. Moving the center of the mylar pattern 
over the chart surface in the direction of storm 
movement, the nav picks off geographic 
coordinates that define the desired flight pattern. 
The coordinates are inserted into the INS as 
waypoints. Thus, the actual track of the aircraft 
over the earth is a “stretched” version of the 
pattern which would have occurred had the storm 
remained stationary (see Figure 2). 
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Figure 2 


All crew members must remain flexible as each 
mission is different. In 1977, the RFC C-130 took 
off from Houston, Texas to follow the “wake” of 
Hurricane Anita only to be diverted during climb- 
out to track Babe, a new tropical storm in the gulf. 
As Hurricane David approached within 50 miles 
of Miami International Airport in September 
1979, an RFC P-3 Orion began its take-off roll for 
perhaps the longest on-station time ever. No 
doubt the navigator could be heard muttering— 
“thank goodness for DR” (aided, of course, by 
Inertial, Omega, Doppler and LORAN)! <i 


Lt Comdr Adams graduated from 
the University of Houston in 1969. 
He joined the NOAA Corps in 1970 
and then served aboard 
hydrographic, fishery, and wire 
drag vessels, plus a recruiting tour. 
Since completing UNT at Mather 
AFB in 1976, Lt Comdr Adams has 
been assigned to the NOAA 
Research Facilities Center, Miami. 
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